Escherichia coli leu+ episomes were transferred to Salmonella typhimurium. The levels of two leucine-forming enzymes were normal (low) in the resulting merodiploids, suggesting that the putative Samonella leucine repressor recognizes the Escherichia leucine operator.
. Furthermore, Schildkraut et al. (10) reported that, although the guanosinecytosine contents of E. coli and S. typhimurium were similar, they found no indication of sequence complementarity between DNA of the two genera as measured in CsCI density gradients. On the other hand, McCarthy and Bolton (7) found that DNA fragments from E. coli B bound to S. typhimurium DNA-agar preparations to the extent of 71% relative to E. coli DNA. It is difficult to assess quantitatively the degree of homology between nucleotide sequences from the experiments described above. It is not clear what degree of homology is required for recombination in transduction experiments, nor is it known precisely how much homology is required for DNA hybridization. Hoyer et al. (6) suggest that, whereas the majority of a given genome may have undergone great changes in base sequence during evolution, some common sequences may have been maintained. The present study deals with the question of nucleotide homology between the operator regions of E. coli and S. typhimurium. E. coli episomes carrying the leucine operon were transferred into S. typhimurium strains. By monitoring enzyme levels reflecting the state of regulation of the leucine biosynthetic pathway, it can be concluded that the putative S. typhimurium leucine repressor recognizes the E. coli leucine operator region.
Four Salmonella merodiploid strains (Table 1) were constructed by mating S. typhimurium leurecipients with E. coli X-/F' leu+ donors and selecting for leu+X+ (where X-represents an auxotrophic marker). Strains CV360 and CV361 have a leu+ episome from E. coli K-12, whereas strains CV362 and CV363 have a leu+ episome from E. coli B. The recombinants were Salmonella strains on the basis of tests with Triple Sugar Iron Agar and Simmons citrate agar and sensitivity to P22 phage. Strains CV361 and CV363 transferred their leu+ episome to other recipients and were insensitive to the female-specific phage SP6. The other two strains (CV360 and CV362) did not show these male traits but were presumed to carry E. coli leu+ genes because the majority of clones isolated following growth in the presence of acridine orange (30 ,ug/ml in nutrient broth) were leucine auxotrophs.
The levels of a-IPM synthase and ,B-IPM dehydrogenase, two enzymes specified by the leucine operon, were determined for the parent and merodiploid strains ( Table 2 ). The specific activities for the parent strains, E. coli K-12, E. coli B, and S. typhimurium LT2, ranged from I to 5 for the synthase and from 3 to 13 for the dehydrogenase. Merodiploid strains CV361 and CV363, containing an E. coli leu+ episome, and S. (ara-9 gal-205 flr-123).
Somerville (I 1) reported results similar to those described here. He transferred E. coli episomes carrying the tryptophan locus into tryptophan-requiring S. typhimurium strains. Growth of the merodiploids in minimal medium resulted in derepression of tryptophan-forming enzymes, whereas high concentrations of tryptophan repressed enzyme levels. The data in the present
